Background Metastasis to choroid is the most common intraocular malignancy, arising most frequently from carcinoma of breast in women and lung in men. Recent case reports have described successful use of intravitreal bevacizumab to achieve local control of such tumours. Materials and methods Five cases of choroidal metastases from varying primaries: breast, lung, and colon were treated with intravitreal bevacizumab, and tumour response observed and documented with serial photographs and B-scans. Results Four of the five tumours were seen to progress despite intravitreal bevacizumab treatment. Conclusions Intravitreal bevacizumab as the primary treatment of choroidal metastases is not recommended and should not delay more effective alternative treatments.
Introduction
Choroidal metastases are commonly seen in ocular oncology services, and although they represent disseminated, and usually advanced disease, treatment is desirable to locally control growth and hopefully preserve vision. Current options include photodynamic therapy (PDT), radiation plaque brachytherapy, external beam radiation therapy (EBRT), and systemic chemotherapy. 1 Recent literature reports intraocular tumour regression using intravitreal bevacizumab, 2-9 a selective VEGF-A inhibitor, presently licensed as an intravenous chemotherapeutic agent in several advanced cancers, including metastatic colorectal carcinoma. 10 This report describes experience of treating five patients with choroidal metastasis with intravitreal bevacizumab 1.25 mg/0.05 ml via pars plana approach. Visual acuity data is summarized in Table 1 .
Case reports

Case 1
An 80-year-old male treated 6 months previously with hemicolectomy and partial hepatectomy for metastatic, moderately differentiated adenocarcinoma of caecum presented with reduced vision in his right eye. A solitary choroidal metastasis was noted ( Figure 1a ) and treated with a single intravitreal injection of bevacizumab. Three weeks later, the lesion had progressed with exudative retinal detachment (Figure 1b) . Systemic chemotherapy was commenced and dramatic regression occurred within 2 months.
Case 2
A 61-year-old lady with a history of adenocarcinoma of left lower lung lobe 4 years previously, presented with a 4-month history of decreased vision and photopsiae in the right eye. Examination revealed choroidal metastasis extending superiorly from the optic disc ( Figure 1c ). Three intravitreal bevacizumab injections were given in the right eye at monthly intervals. Follow-up 1 month later revealed growth with extraocular extension (Figure 1d ) requiring EBRT.
Case 3
A 43-year-old lady presented with a 3-month history of reduced vision in the right eye. Six years previously, she had been treated for breast carcinoma with wide local excision, axillary clearance, and chemoradiotherapy. Recently bone, lung, and lymph node metastases were treated with hormone replacement injections. Examination revealed right choroidal metastasis. PDT was given (3 spots, 7.2 mm, 83 s, 600 mW/cm 2 ) with good tumour regression at 6 weeks.
Residual tissue was active 2 months later ( Figure 1e ). Three injections of intravitreal bevacizumab were given at monthly intervals. Despite this, the lesion grew ( Figure 1f ) and was then successfully treated with EBRT. A 62-year-old lady, with a history of breast carcinoma treated 4 years previously with local excision and chemoradiotherapy, presented with episodic visual distortion. Examination revealed posterior pole choroidal metastasis and iris metastasis. Further chemotherapy induced regression over 6 months. Edge recurrence occurred 10 months later, which showed no immediate response to EBRT (Figure 2a) . Three Avastin injections were prescribed at monthly intervals. At review a month later, the lesion appeared regressed (Figure 2b ).
Case 5
A 57-year-old lady with an 18-month history of metastatic adenocarcinoma of the caecum presented with decreased vision over 2 months. She had been treated with a combination of chemotherapy and bowel and liver resection. Lung and joints were involved. Examination revealed a large macular choroidal metastasis (Figure 2c ). Three intravitreal bevacizumab injections were planned monthly, but review after the second revealed growth (Figure 2d) . A third injection was given, with simultaneous referral for EBRT. This patient is now deceased.
Discussion
Published work on the use of intravitreal bevacizumab in the treatment of choroidal disorders is prolific, and recent success in the treatment of choroidal metastasis is reported with tumour regression. [2] [3] [4] [5] [6] [7] [8] [9] Our outcomes in two cases of adenocarcinoma of caecum, one breast carcinoma, and one adenocarcinoma of lung do not replicate this finding. Difference in pathologies do not explain this, as good effects have been described treating metastases from the same primaries: colon, 4 breast, 2, 5, 8 and lung. 6 One case, a breast metastasis, who had undergone EBRT in the previous 4 months with no immediate response, did regress after intravitreal bevacizumab. It is debatable whether this represented a delayed response to EBRT or was stimulated by the course of bevacizumab injections. We used bevacizumab 1.25 mg in 0.05 ml, prepared from a vial commercially available for intravitreal use (Avastin). Previous reports have used bevacizumab 2.5 mg 3, 5, 6, 9 and others 4 mg. 2, 4 The most recent cohort published 7 used bevacizumab 1.25 mg and report regression in 3 cases with comparable pathologies.
Lin et al 4 postulated that exudation could hinder the drug from reaching tumour in one eye with progressed disease. This could limit the potential efficacy of intravitreal bevacizumab in this condition, as most choroidal metastases are associated with significant exudation. OCT findings revealed that bevacizumab did not consistently reduce subretinal fluid, which is perhaps surprising given its known effects in exudative agerelated macular degeneration and diabetic maculopathy. Of relevance, may be the consideration that in choroidal metastatic lesions, the choriocapillaris and Bruch's membrane are intact, and this may hinder the passage of the bevacizumab molecule through the retina, as compared with diabetes and age-related macular degeneration where RPE and the blood-retinal barrier are compromised. 11, 12 If effective, intravitreal bevacizumab undoubtedly represents a convenient, well-tolerated local treatment for choroidal metastases. However, these results do not support the use of 1.25 mg/0.05 ml bevacizumab injections as the primary treatment for choroidal metastasis. Further work is required to define which cases may benefit from treatment and at which dose.
Summary
What was known before K Intravitreal bevacizumab is a useful treatment for a number of choroidal disorders.
K Previous work has demonstrated a potential role for intravitreal bevacizumab in the treatment of choroidal metastases in a small number of cases.
What this study adds K This study of five cases is the largest published to date on the use of intravitreal bevacizumab in the treatment of choroidal metastases.
K Previous findings on the success of intravitreal bevacizumab in the treatment of choroidal metastases are not replicated.
K Although there may be a role of intravitreal bevacizumab as a adjuvant treatment in choroidal metastasis, its use as a primary treatment is not recommended.
